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b^ 

g. 

immm4] mimm&ttbmftbnfgiiz-ft&t&m 
i ssttsra* srfi*. sdi^ i m&mmmwmtm. 
immms ] mm&m i y ^sra^ Bvte^^^fr^ 

im^me ] we»m i y y^um t m.&t omizz 

imxm ] wssmrn i y >-?gmi§i±£ii*§-f as? 
a. 

[ft*«8 3 msmut i y >^»»te£tt*Mrie<MSj 

[0001] 
[0002] 

umo&ffi] m.$&immmimw.b lx. mtn. 
m 1 6 tc^rr «k p %7?Aju\z'-±3mgmwjmt>ti 

X^Z (#§§¥5-77 7 6 530 . .TOig^gii, 

$M<r>®.mzm\m7?*)i>\i-j±2 o i »*ffcpintc 

E^L7tM^-y>^r-A2 0 2(cJ:oT^L. $ 



[0003] 

[0004] 4-f , 2&&<0Mlfe&^-^^/>c^^ h • 
VWs F'T&mttWX't.yi, a y* hn-? (jy 

^201 ^m^LTiTiH-S^, il7(a){; 
Trc-TipC. i<0±TI&t=J:0. 7f7;HJ^203 
I2*ftfc«a&&2 0 3a£^t L-TlsIiJrfS. do 

nmtz 1 1 LT^«t dtc m&nmm&tfmx 
wzmttz>z.bb%*)^ ztiwmmbtoxmmgiz 

^t>^m$*z.XL£o. 
[0005] :££-<DM$h#Si ^c:j££rft > 

-?bsEfr) O^-tCli. ®17 ( b ) {C^EPF IT* 
Wttttl?*v**Virfsif9ia£ti,. tot, *«c 

mLizttmtf&&u mmizmmz^icxLt 
p. 

[ 0 0 0 6 ] S fe&c0^iSi**T^^b-A 2 0 

^bav^^^r >*ftwkjnw8b&&mm i \.>%b' 

[0007] *mH± C co £ a ^r^S^^^< ^§ 

-rs c b ZT%mb-t&mt:%wffimmg£&£mm-& 

Zblzhh. 
[0008] 

s^a«, mmrnmizn^iLxmm^ti^ ttwim 
*zti?ti3c&-t&b*iz. wmmimmtjboizmm 
^mzzftztiz^yrt^ rnmmjjfiHzmimz 
ti s mmm^mt *> o izmmw^^mx-mmz^M 
zti&mmmtb. mmmmtz^ix^ttw^ti. mm 

3^^m^£&*mmiz&mi-&m 1 yv^gp 

&tzm2 vy?mtb n§z.xmdtr& . 
[ o o o 9 ] mi y ^^swco^^a^TrnMcoa^ 
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^■fctt. ^'jt. mmm. mi v>?mtiwm 
2 y yrmtit-tot %->x$mmjmm£to <o izm® 

u TAxsm i y ^awtcfiatsfu y rw 

m&ixm Az&xmzgm.-tz, . zommmzmm 

4. 

to o 1 1 ] mmm2izfrfr$>mmmmmimz. mm 
muzfrfr&immm&mmz&ux. mmznixz 
muz. **VT&vwmmt<v83&mtiL*. mm 

[ 0 0 1 2 ] y r&lXfi|3?gWvf < 7)#3^aj fi r2 : B5|SI 

a*ww-4 -r k t %h . #a5#offl*rw&<2 

T5-f * J'hSWfcfcSK'fM kifiX'Z 4. 
[0013] m^3(a^64mS£S«MU If* 

[0 0 14] C:cO^-t,fS*^2i:|B|«<^ffltc e tO, 

tEftwmk&mttx x±.TWrt hmirtzts ft 4 

[0015] mrnm4izfrfr2>mmmm$mw.&. mm 
muzfrfrzimmmsmwiz&^x. metmtm* 

[0016] ^?&<7)*$|*fgvHc|5lffi^ ho— ^T*±T 

SH-4*^(;{i, mmmtkmwkimnmz&m- 4 

»T4^i^T'3=4. 

[0017] mem5iztrfri>mmmmgm&i^ mm 
7 %ixi3.4t,zfrfrzmmmm$mstz&\,^x. &mi y 
>?mtkwm$mk <Qmiz*ti-?int-&t&m2W'& 

tmZZMzffiz.xffif8.-t 2,. 
[0018] Wtm&flzMmWn— fr-f § » ^ £ j. kj £ 
*««lftW5v^(cjBfflx h o-^T'±TiH-4 . £ 

mi u ^awtt+iaaa*»t+^i: ltsi 
s?sw?^LTfiiiH-4. m-ox. znmiz-fr&t&m 
2 »tt«mo»tttti£*faF*-6 ^ k x\ ±izmm^m 
iz&if&imcvgmzitnimzsm-fz zttfx-z 

4. 

[0019] nmm6tzfrfr&immmg£iWte. mm 
m i xi*4 iz^ip^Mmmm^mtztD^x . &miv 



[0020] ttnmkimwzTm* v o-?t'±t 
srt&ts&izu^ mi vy?t$mi*m3mm*&k 
LxwmmizttLxmmt&tf. ztazx mi v> 
ftmimmztttx i>3&L-t& zkiz%& . a^t. 

&itti*3mm&wm&ewB&t* z k x\ 

#T'£4. ttom&ffKWZfflftx hn—7X' 
±TlW4«£*:ii, mWkmi VyfUttcomiztnfr 

zffimtfm3m&§mizi>5.zt>ti&. m^x. m3W 

[0021] IR^7(c^*SpW3!BaggStt. 
^lX{i4te^4^Wffl^^Mtc:t>v^T. pgjffi y 

fi£t-4. 

[0022] 2£&0^*S2v^ci2ffi^. hn-^T'iT 

Srf4%^ici±. mwizmi vyrmtwrnsztu-zM 
wmmtwmbii. ztuzxmm^mcom:^ 

tmt<D\$izji zwm-z zkx\ M®$miz&ifzm 

[0023] mm8izfrfrzmmm®m£Wte. mm 
i% i izfrfr 4 ^ffimrngmmza v \x , mm ivy?& 
wtcfef^^f^dfaj^^iEBft. mmi vy?&m 
fcmm*<omim±v>%mkm%z «t a izm& 

■T4. 

[0024] H£tf % * ^d^|S[±^^Si^||i y 
>'^gmttJ(t4fiW<0M^^±OgElil < t 0^<O%^ 

?W*k%?>t;ib, tt<r>Wfatf^.\^ZTmxbu-7 

x-iTWrthmz. mmtfTtfiz, x o izftm-?& . zti 
font, mmi vy?&mz&vzmi3<om&$m±<o 

bx hn-?fc:Jt^T U^^H^hD-^^fc^ 

^(c mmw±tfz i a ^^4 . 

[0025] ff*^9 fc*^4^MfflJ^^aii. 

j«i fc*i»t*»2 v yrmm&mtxffifttt-z. 

[ 0 0 2 6 ] IS2 y ^^SW^<g^r4WSS5#03ltt 
#ttS-^-T4C:i:T% Hffl^hn-^f^fci^ffi^hn 
-^^{c*j{t4«H^7'9-f ^ y hvgQM&Zffi&t 
4it**T-§4. 

[0027] 

z * mmmz&m ix mm-h . 

[ 0 0 2 8 ] 0 1 1=«, HSfi^Stc*>*»4^Mffl^^ 
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[0 0 29] ZnmgmWte. ±iZ7vyh*.>i;>7 

*>t Lxm^bti. jJW — /Mr^yn 1 . 12, if 
Wy 3 ^>A'20, igffyy^ 1. 32. 
U ^ 4 1 , 4 2. ilSU y ? 5 OmTffitfliitlZ . 
100 30] sM-JWHrUTl 1. 12(i. mMMM 

nWj^z3^m^^^ a ^yYioi, 102 
w-'t, &m%womx\ mmz^ftztix^z. 

£*z. 4MW-vMMrijri l, I2fc(i, 2 

mzx *)mmi , 2n*ti?tim vnzx 
~>x&ftzti?>imb%~>x^z> . 

[0031] -9-X^^ 3 y*y;< 2 Ote. 

izmim LxwrnztLxs o . mmm^mzm^ xm 

LT. ±m>?31, 32RtrF&V>?41, 4 2 

2o<ommt. ?Et&mcD{iLmx\ ®mir^nz3^m 

Srttay3^yM03, 1 0 4ZftLxm.mz3m 
ZtiXte*). ztilzzwx^yzsByxys^o^ 

^^M03, 1 0 4Zm&msZtt>&tLXMW) 

^m%mx'mmzjmztix^&. mmzm- 

&*J~JU*vVTl 1, 1 2c03^gpfii:^^ 3 -< 
3"M01. 102{,.y 3 ^M03 1 104£*g 
^l»S±(cfl[SLTfeO. ;flfcj;i)yHVM01 
-1 0 4«|«I-i6S±fc:fi[gLT^S. 
[0032] L¥&0±BV y?31, 3 2li2VHC^ 

^a#&ftOM<I!I£**i-?*ii2a3*u 9cr tcftjffu 
fc+H^a^la. 3 2all BSK:frflk:2 SE^S- 
^rf-Si^ 0 5, 1 0 6£:frLT. -»fJV<yy 

3 >^< yj^2 Q?>(h#mm.0)m\mt,z*ii?timiizti 

[0033]±g5'J^3 1. 3 2O-*c0iIMaJ{± 
EI^rfat3i^Sr*^v*3^^M0 7, 108 
Sr^-UT^^f-^^ijri 1. 12(CiiM$nTV^ 
£. ZtllZX*). ±.my? 3 H&iS 3 J yh 1 0 5 1 

: ^B^yhio7t^Mmmthotz. ±.my?3 

2ii^3^ybl06t^a^yhl0 8t^mM$m 

*H.?ti\BmL*\,W®t%iX^&. & 
fc. ^VM05, 1 0 6SrHHg^rfi]fc:3a^S: 
*rrS^ 3 -f>hT«i£U y 3 ^hl07, 108 

s-0Ie*i6j(c2 a*® £wr s^- g >r ^ hx-mfstz z 

ti>X'Zh. 

[00 34]±S5y>?3 1. 3 2<OQ>Jj(?m&tm± 



l o £ PPSSffKiili*. V y? 5 0 {c J: ^ T5v ^ tea 

[0 03 5] TS&yv?4 1, 4 2{±±gfU^3 1 . 

3 2 *>T3r fciBisSft-c** 9 . ungate 3 

t^'a^MH. 1 12tCioT-SSSP^^- 
/MMr'JT* 1 1 . 1 2C^$n, fl^^lal|£*i6jt 
3eSS^^^>? 3 ^^M 1 3, lHCtoTt 
*^>-^3 0£Ofi^^(7)Mfi!iaJti^$^ 
T^£. j/ 3 >f l l , 1125tlty' 3 -(y 
Ml 3. 1 14<9?*>. —HWsJyVimWTft 

iz 2 &fk%&m-i-& its^y hxmjirt-z zti>x-z 

[003 6] 01 T'tt^Sr^Bfr L£*\ H 2 (C^^«t 

3t=. ±a5u>-^3 li^^^g^^^oi:^ 

X^^ 3 ^yy N - 2 0 fcOH#A*«Sfl|7 2KJ:- 5 
T. Ztl?tim8&tlX^Z>. &<*Wffi7 1,7 2 
ti. ivfft&j^y >73 1, 3 2*>*4i|a3dt*P3 1 
a, 3 2a£tt"bkLx. y-A^yisayxyj^OlZ 

tttxmmz®&Lte%&iztfimt&wffib%-)X^ 

h, Mi^6 0fV^y-> B y^yji2 0t(Dm 

i>'**mm7 3^^fcv->&. 

[0037] ^^x-^ojra izffifctzmzmmcoMft 
iz^xmw-tz. 

[0038] z&wumi, 2&±rwrtzt. zom 

HI. 2^S^f-rs*-f— ;pdf^uri 1 , 12fi>-*3 
y M 0 1 . 10 2 fc+fcfc LT±Tt=Mi&L. .rco 
K§^±g5U>^3 1. 3 2&trFSPU>-;74 1. 42 
. iaTT'«±(C±a{ y ^ 3 1 . 3 2 i: -9" 
x^y*/ 3 ^ yA'2 o com* £ ^C^cgJHj-rs . 
[0039] fe&<0*fSrl . 2*<|1-^|6,^n'»>^h • 
O'^yv-t&mmxhv-fntgr&izii^ ±M»y? 
3 1b±8SVy?32bli. ^3d#g53 1a. 3 2a 

•fs^ ±gpy 3 1 t±gpy >^ 3 2 1 

y 5 ot'iiissfvo^*:*). M±suy 3 1 

3 2<i5VHe»«-r. ®3 (a) {C^t-«fcd(=. ±h 
Vy?3 1, 3 2bVX'<yi, a ^Xyj<2 0t&-ft 
t%^X±Tlz®®i-&. ttb*,^ »t 
11. 1 2, tfx'o^ 3:00^*20. ±&yy?3 
1. 32. raty>'^4 1. 4 2ay^y^5o# 

^ffiiz&vmmz&wmmtzmiii&kL&K 

[0040] tt:^ mm*hvi-?B?f<7)'rx'<y~> a y 
*y*2 o<r>±rmif**®m7 3 ^lt**6 otz 
mmztiztitb^ A*jgflt7 3(rm&m#im<?m.>b 
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C0041] ZtllzML, fc&^lgill , 2imwz& 

±m\)y?3 1 % 3 2fi. *ttS:£}$g&3 
la, 3 2aS:4i^i:LT, -Hl-?;ftffi2*fi<jf;:|«) t|6]# 
teffl»U (33 (b) iz^-t^olz^ —1r<Dfmtfm£ 

vy? 5 o^LTffiariceits#i*««fc**. do 

T±»U^ 3 1,3 2#*S <fmtZW&b%&t: 

[0042] ±S?'Jy^3K 3 2jW«MW&; 
H3 (b) ODOrcii. ^J8fij71*0ragU 
'<**»7 2^5it- S^ffit^O. M^**«8fl}7 1 . 

7 2 «5HH«t*f±» y y? 3 1 N 32 n®mmnz& 
m-t. z<D£i%±Mvy?3i* 3 2(ommtt. m 

z.litfc®8flzmi*Wu-)U-t&z t (ci 9Sg£-f & 

#>s ;n**«hs7 1 . 7 2<vwmmzmm&5£t t 

[ 0 0 4 3 ] &i3 v ^Oj^ffl^fcti, _B>BL?t|5|ffi* 

%*) > mar, &&«oA*«ai7 i . 7 2T-gftfto_t 

J: 5 teA*f|fj|7 3jW&fifrf b lz%& . 
[0044] T^44H»te|JW-*«o3tifc^fco 

[0045^-T. H2«/**ttf71. 72£tt;i 

X. m4iZ7s<tJ:o^ M#6 0 b±8&V y? 3 l b(D 

m. &tx. mfa6 ob±mvy?3 2b comiz*ti?ti 

'**»»7 4. 7 5£tf-£$-ttS,ri:t>T'££. ZV>£ 
otzffiffct&t. imxbn-7<Wgr&izi±^ ±3Pjy 
731, 3 2tf5»»teff-,TA*««7 4, 7 5*«ffi 
"f S2^^-i:Ra^ A3M«t7 4. 7 5C0 

5itt#tt$-img^-r s i t x\ fflsvmiztnti m# 

*88»7 3, 74. 7 5T»**tt«*:$r*. £c0fc 
*>. '<*«tfS7 3 , 7 4. 7 5<D3¥tt#&£3iffij&5£-f 
S CI b X\ HfflX h D-^^{CtJ»tS^%ttS-KS-f 

£\ iS!ffl^hn-^l^(c{dt2o<Dy^^g^7 4. 7 5# 
l^ffiXhn-j?^ffc(S3oo>'N'^®ff73. 7 

4. 7 5^1^-5^, mmxhu-^mzit^m 

[0046]^*;, 02<9A;Ngflt7 1 . 72£fU. 

t. m5iiz 7 Ft£o%x?^4i f7 e^umtxtx 



1. 3 2fc®5tU 4>ife02#j5r7 6 a^X^-y^g 
7-fif7 6^{ti, < ri:T\ H2«VfcMtff71. 72 

b mmommzzmz -&&zt #x'$ s . 

[0047]^*:, H4^N*^gfi|74. 75fc:fU 
T, 06fc^«fca^X^b'5W-r7 7S-«fflUTtJ: 
V\ dc7)X^b'v^if77(i. MSfSSff£±S&'Jy?3 
1. 32£©J£U +ifeO2^m7 7aSr*#6 0fc^ 

£ £ t T\ 04 <9A*«fi| 7 4. 7 5 b 0&|3||l?O«gfg£ 

-rmztHfztTmnwm&^wm? 3 ^x-^if 
[0048] a±sm L7tn2 , 04-®6 co&mm 

mX'lt. ±®Vy?3 1, 3 2ffi*m?iV y?5 0 {CJ; 
IZfttX . ±gp U ^ 3 1 . 3 2 SSr/^lgt^ 7 8 T'SP 

ttWfcass^-*£fctT*» 02, 04~06o#njfi 
«^#is-rs0£**ve;h.07~0i ot^-r. 

«t a IZ±® »y?3 1, 3 2m'**m®7 8tW 
SifclciD, Piffle hn-^sWtffixhn-^oM 
#T><*««7 8**ffi^LT±SP i;^3I. 3 2*^8 
iH-S^ffii:^^. ;<0^. ^^S«7 8c0^n*^^ 

[0 04 9]»:(C±gp«;^3 1. 3 2^-TSflfeOH 

tmm,zn\xwffit&. 

[0050] mi-mex-m^Liz^mmmx^ ± 

my?3\. 3 21**1133^3!^ 3 2a^9 0 

[OO51J0H (a) lZ7ji1-£olz. ±my?3 
1. 3 2^*Jff54'Sjafgp3i a, 3 2a<7)ffit>hfta 
*«9 0- *H£fcSff3 1 a. 3 2 aHOiE 

gi ^^io9, 1 1 omco$mta&i,<% 

0. i2ffixhn-^^;ji, an (b) izm-tJ:o^ 

W8x-±mvy?3i, 3 2tfm®tz. 

3-O-M09. 1 1 o«, 5SeU^5 0{C«fcoT5: 
v^*^«SE$*Kt*«i?, % 01 i (c) ^^rr«fcp 
tc. *tl?ixtpffl£&%[3 i a , 32a (^* 3 >f^M 
0 5. 106) £*4>i: L7tR^±5-^i!rrS. * L 
T. -IfViSajyh 10 9<?)mffi®&bW3<7)i; 3 

4>hno<o®$ffimm.bimL<%K>. ztiiz* o 

-*<0±S5U>^3 1 (32)OA'^HXhD-^ 
^#$«ffi*-<0±g5»J^^3 2 (3 1) (OV^y^x 
HD-^l?t:fL<^.±ai'J^3 1, 32 
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jmco&mz&mt lt^-ts t . 011 (d> 

?±olz%*)^ mmvt 5 0<0^W»5 0 a (0* s 
T. ±gffy>?3 1, 3 2O*i(fAaS-9 0- Lfc$ 

[0052] SI 2 (a) {Z^tXdiZ 

±MV>*3 1, 3 2fc*3{tS^3^glJ3 1a. 3 2 
a«0|IWfa«*«9 0* J: 0*«>*aictt, *iaE£&»3 
la. 3 2a^C0Klt*<y3^>M 0 9. 1 1 0f§<7) 

( b ) lz?j?t£ o %tfMT±igi\) y?3i, 3 
ts. Mva-O'Mog, 1 1 oti\ 

5 OfcioTlUfcMSt^ft^; Bl 2 
( c ) X o {C. *tL*tl+m3m3 la. 32 

a(5/ 3 ^>M 0 5, 10 6) LfcFW.h* 
WWrth. ZcomHrlzii^ -JmiSaJ >b 1 1 oco® 

*t%9. ZtltZj;0-1j<O±&Vy?3 l (3 2) O 

(3 1) ^y^>HXho~;?o^$(CJt^T^t 
JzSSVy? 3 1 , 3 2 a*mR±*fefctfcw| 

^-fst.012 (d) tc^-riotc^o. mtvy? 

5 0<0*iC*5 0a <0«K HtflT^f ) O«iii*>60 

©S&Btt, Sa&t!TO^gP5 0a' (0* 

T*r*") <fc 9 ±»U^3i 3 

<oif fc**3ws< x o izmi-th z\ t 

[00 53]jg(c. 013 (a) fc^ipfc, iffy. 
££3 1. 3 2fc*i»t4«WB3a*«3 1a % 3 2acr)ffi 

3 2am*Dffi*fcjfc*£y B -r >hl09> noiai> 

SBWctftO. iHBXhD-^fcti, ®13 (b) 
fc**\k 3*ttHr±»y ^31, 3 2im®i-Z. 

VM09, 1 iott, mtyy?5 

OWoTS^il^g^^^ 013 (c) 
fc^-J: 3 (C, ^^^*S3^g?3 la, 32a (y 
3^>M0 5. 106) Sr^tL^R^±^|H- 

fi^tt^fa^o^* 3 >- h 1 1 0 vmtimMtf* t * 

0 . £*Ucj: 0-*<o±»y ^31 (32) y 
h p-^^# $ttffcfro_fcgpy y? 3 2 ( 3 1 ) 

»y 3 1 . 3 2<mwam±*&MmtfBg m b¥ff 

013 (d) iz*<? ±olz%>). a^U>^5 0O 
+4*5 0 a (0*. **H0»6*)ff3tt 



fiSKjiir^^c^ 50a' ( m*. mm^Ax-^ 
t) iOtig<fts. ^t, ±*y^3i. 3 20 

?&mzmmwm<%&j:oizm%.-tzzb&x'Z % 
* i t marr * £ t h . 

[0054] £LtKW Lft4HMBRtrtt. *4 -/i* 
* »J 7 1 1 . 1 2&V?A'<yi, g ^ >v*2 0<0j$ar 
2\ WWis; a -f >< m 0 l , 10 2&tf$/ 3 -f y h 
103, lO4^LT*flcfc 3 fe»S^«^ 0fi5L 
mi4lZ7jk-t*oiZ. -; 3 ^103, 104 

»U ^-;^t'J71 l , 1 2<o-igS-3d§^-s^ 
aJyblOl, 10 2*WSLLxmm-t&Zti>?$ 

A 20.±*y^31. 32. T»y^41, 42 
2W«i»y 5 Os&t-^fcftoTfUlS&^fc LTiS 

ih-s^. 0 1 x°m LtemswmmmmvtiijMzm 

[0055] iJt, Vx^yya y*y*2 o<mm 

^20«0Pff**T-A20a-cattSU EMBarWci 

@*S€-^r^V3^f^M 2 0fcJ:oT£cor--A2 
0 a S-^-rsm^^Mf 5 £ i: S . 

[0056] Hfc, ±«vy?3i, 32sxm^vy 

[0057] A^8fl|7l-7 8(i. r7-f;pxr 

*yy?m. ^^wm^w&mzm^thm^^ 
^zmtT'&tiimizmsttz twiin, 
[0058] ±fe^jfi^®-c«F f ^ r^iwo y r 
vx'iyi'ByizmmLKMzmwLt;^ 7d>m 
^> 'J7H7-f7-(FR)^ y^wmmmm?) y 

[0 05 9] »«tos;a-f rfA^^tt 
[0060] 

^issii y >-^gw^-^roii^aiS:^^ y T(ciis 
mvm?&m±zm2 y y^swti^L tifi£ 

l<*y*m&+*iiztotzzbifix'*z. m 
m2v>?mt*in-LT-x<7> 
^1 '^^^ossiSAWomi y>-^^»(:^§ 
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M0T-&&. 

[03 3 ( a ) (ililfflx ha— ?B#Ol&f££|||gfcj£|g 
T'7jmEB0, ( b ) (Sitfflx ho-? mnmftZ 
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Abstract of JP1 1078457 

PROBLEM TO BE SOLVED: To sufficiently 
suppress wheel alignment change including 
toe angle change, camber angle change and 
scuff change by connecting one-side 
connecting parts of first link members 
oscillatingly supported to a horizontal member, 
to carriers, and connecting the other-side 



connecting parts of the first link members to 
each other by a second link member. 
SOLUTION: A suspension device such as a 
rear suspension for an FF type vehicle is 
composed of wheel carriers 11, 12, a 
suspension member 20, upper links 31 , 32, 
lower links 41 , 42 and a connecting link 50. 
One ends of the wheel carriers 1 1 , 12 are 
supported to a body through joints 1 01 , 1 02. 
One end of each of the upper links 31 , 32 and * 
lower links 41 , 42 is connected to the 
suspension member 20, and both ends of the 
suspension member 20 are supported to the 
body through joints 1 03, 1 04. The other 
connecting parts of the upper links 31 , 32 are 




connected to each other by the connecting link 
50 provided with joints 109, 1 10 at both end 
parts. 
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